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(57) Abstract: 

PURPOSE: To provide an MNOS type EPROM wherein a 
source/drain diffusion layer having a shallow junction 
depth can be formed to make fine a memory cell. 

CONSTITUTION: A pair of N-type polycrystalline silicon 
films 4 each having a fine interval region is formed on 
a P-type semiconductor substrate 1, and an N-type 
impurity in the polycrystalline silicon films 4 are 
diffused into the P-type semiconductor substrate 1 with 
a heat treatment to form a source/drain diffusion layer 
9 having a shallow junction of about 0.05^m. 
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[Brief Description of the Drawings] 
[FIG. 1] 

A sectional side view of a memory cell showing an 
embodiment of a manufacturing process of a 
nonvolatile semiconductor memory device having a 
SONOS structure of the present invention. 

[FIG. 2} 

A sectional side view of the memory cell showing 
the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 

[FIG. 3] 

A sectional side view of the memory cell showing 
the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 

[FIG. 4] 

A sectional side view of the memory cell showing 
the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 

[FIG. 5] 

A sectional side view of the memory cell showing 
the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 
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[FIG. 6] 

A sectional side view of t-u 

view of the memory cell showing 

the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 
[FIG. 7] 

A sectional side view r>F 

view of the memory cell showing 

the embodiment of the manufacturing process of the 
nonvolatile semiconductor memory device having the 
SONOS structure of the present invention. 
[FIG. 8] 

A sectionai side view of a mem or y eel! showing an 

embodiment of a nonvolatile 

nonvolatile semiconductor memory 

device having an MNOS . structure of the present 
invention . 

[FIG. 9] 

A sectional side view o^ = ~ 

view of a memory cell showing an 

embodiment of a nonvolatile semiconductor memory 
device having a SONOS structure of the present 
invention and including side-wall insulating fii ms . 
[FIG. 10] 

A sectional side view of a «,„ ry Mll shouing an 

embodiment of a nonvolatile 

nonvolatile semiconductor memory 

device having a conventional MNOS-type EEPROM 
structure . 

[FIG. 11] 

An equivalent circuit diagram of a memory cell of 
a nonvolatile semiconductor memory device. 
[Description of Reference Numerals] 



1: P-type semiconductor substrate 

2: element isolation insulating fii m 

3: first insulating film 

4: N-type first polycrystalline silicon layer 
5: second gate insulating fi im 
6: silicon nitride film 
7: insulating interlayer 

8: N-type second polvcrvst-^i n n= • -, • 

^lycrystallme silicon layer 

9: N-type diffusion layer 

10: side-wall insulating fii m 

11: silicide 

12: inter-wiring insulating fii m 
13: aluminum gate electrode 



- 3 - 



#i¥7- 2 2 5 2 4 

_ W^ffi B ^f&7^ ( 1995) 1 ^ 24 0 



(51)Int. CI. 6 

HO 1 L 21/8247 
29/788 
29/792 



F I 

HO 1 L 29/78 3 7 1 
F D (±71) 



(201 
(22)tfjglB 



4*li¥5-191904 
¥fi£5^ (1993) 7^6 0 



(71) fflKA 000006655 

*SCa5=FftfflE^|irr2Ta6#3«- 

(72) 3gl?J# Sfe 

««IRrtTiBIBFia5-io-i ff0*§3^»^ 



(54) imwco&m ^»«tt¥**iE*igBxtK*<oa!jfi^ffi 

(57) 

****** V-^/ K u-f >mm*T&j$fr* zktf 
[««] PM*iMK l ±^a/MBIH««fe#-*-5 



12 19 




(2) 



ItWeJSiJ *^»«l6iM«cj:orHWI$*iMii 
TS^Jc^ffi] Lr»iS4iifc l *fwS 2«ii©^g,| 

sffte 1 y 3 >)R f »^tt*«riwE» i mm 

mm i •> y =, vBtomoujiiBfiHwtjg^^^ 

xk^zm\&i LTB&ztitz i *f«s 2 mmm<Dg,j*jk 
is it =>>mt. 

mm i nvzteikisv => >m+o>*mm*mm 1 *?m 

WE 1 -> y ^ ^©MwHiBiiawt^ s n 

is 

->y =>>^<i:, 

WE 1 M<D£&£k^!) a >K*©;f«IW*iIWE* i *« 

we i y >»ona>mnmmzmats*i 

»l»tllIflWt*5V»TME l ->y a viier, w 

WES l ©y- hjgW ±KM ^ tfc 5 [ />jfc < ^ 

b i*«->y ^Wi>(,45^ 2 ©y- (.Jem* 
WES2oy- Hft«R±lc«j«$ixfcW«Ki« : ^ 

«ra*«*ra0SH£gM*fctt M U tt/MHMR* b o 

■cs^ic»iaiuT«5j*s*i,fci*j»ss2»fia©^ lB 

mm i y a vii^oTttfbftatjEji x mm 

®*®&&&f*i\zx*ti2:mzT t T&f&ztLtz i n<ow.z 
mmmttmt. 

mm i ***>*&&i'9=>m<om«>MmmmzjB&zti. 



ftMW-7-2 2 5 2 4 



wes i oy- nft«w±ic»fifc Sftfc w«iii 

sit 5 c t *®®k i ~ 4 ©i, 

w«««rborE^t»ia,i- 5 iwc^a^y 

WE 1 y =>tt<t.o^ttft frfi j EJS 1 ^ m 

20 i, 

MSrtoT51 Mc^^-s l •> y =, > HS . 

1 y a >m<p<D*wto*mm® 1 

WES 1 ©IMtBtifcJBawiftlWiti LT->y 
fiSE-> y =» ^^bflttaKft LT, b5E-> y = > afta i 

±.\zm 3 (ofgiHi^^^^ ig t ^ 

95EIH 3 WttlMtitSMIKSrjBiai-sifii: Sr^+ 6 

mm® a) mi ^mm^mmm^±izm 2 mmm* 

BSE l ;,y =>«*©Ttt#« r (( r EJr! l mm 

ffiEft/MnffloMttlc* l 0(ggi«;Mt5ISi 

wes 1 (o^mm±izm 2 o«wtiRit 6Igi: % 

50 *iv»T«IEi»«>*ea>>y a^KeafljBt**^ k 



(3) 



Bite* tora^K#|6i-#-5 i #«£**p B ->y 

me i y =>*«p©Tfe*sriwE» i ®m 

wEfy =>mbJH*»t:LT, WE^y 

[000 1] 

mm±o>mm»»] mno s (Met 

al Nitride Oxide Semiconductor) SEEPROM(Ele 
ctrically Erasable and Prograraable Read Only Meraor 

[0 0 0 2] 

IVt&V&ffi] MNOSlEEPROMIi, h 9 

Iit5^) 2 - 3 n mOg^y- h^ii ^ y_ h 
[0 0 0 3] f6*0-»W4MNOSfflEEPROM« 

( o o o 4 ] h i o k** , r , «tt^i»#ettsiB 

l ±K»*Siifc» l »y- h«WR«:«|^ 

9i. ^l<Offi^3±lijgfig$a/S:->y =.>^ftjg 6 



RfB8¥7 - 2 2 5 2 4 



[0 0 0 5] jj-fc, 01 Ui^^y-t/UW^fiffilH]^^ 
LTtJ 9 _ 1 8f±->y =»>*ftB6*»&*«*»if« 
1. 2ltty-7, 2 2BKu-fyi$Lt*!9 CI 
l±PiWftlKUifi ai i 8 £<affl*>Sft c 
2 liNi i jfy->y^ l8iMsagl8 ^ glwg 

*. C3 liy-^2lift|iKK>2 2ili3S 9i 
[0006] tt*©**»tt**fcE«BBtt**©« 

[000 7] BlOl:*tft*OMNOSaEEPRO 

= ^SHUSe i on?ff i oy- n»i3i#fti u 
o-c, w«>«^aii-j- sa[1<0 y_ hlftlw|t30ttJK 

20 5 0 

[0 0 0 8 J 

[«Wi»J#*LJ: 5 £■*-«■«] Hioc* 
t J: 54Sf*OMNO SIE E P ROM«attt5T 
frfctt^ilWMMHSfiKjfc^-c. coy- h 

MOS FETtH« t> V-*/KU* 

^«*-<?y-^««a««ji5*/j^y-. hs^s^p,^ 

30 * hy ^77^-af| WfcMt;y _ Vh . K 
[0009] frt-, *xm<oBton. KSkH9i>mm 

[0 0 10] 

^fc^y ©3FttttfcffiE*iie*ffi¥w* 

Sffirt(^*M$tTWJtlfclS[»Ol2ifIte 

R8i ' i *f ro^ghH ->y => >BSc5fiSI©HtfSj«*£ic 

® * * * 4 < 1 1, 2 ■ * » & 4 « » io y - neaai 
[ooi i] sfc, *Bw»w««:jfy9fflettiSB 



(4) 



loo i 2 j ztz, ^m<o^m%m^m»timmm 

*4<Hiini/y a >swb** e, * 2 V 
[ooi3] * fc , *&w<D*wm&* m( t mmmm 

8SE3? l coy- Hftawii^jss^^^ 

mmizx^x. mm® i bi&mmtK ->y 

? 1 tea 5 *T 1 *CO& 2 « 



»(53¥7-2 2 5 2 4 



ivmtm&mtfrt-zxtet^ mm® i <ot&®mjnz® 
2WaT->!i^i ftiS;Mt5I g i m 

[0 0 17] *fc, ^io^^ft^^^^ 

20 MteRttiutaist, flE^HM©**,^ 

tt~5,^*X Ti lWE«*te*^Ti»Bi*f©£fta 

ji^i 81 ***°**^^*MB*iSB© 

2»*lMI«:fc**-ai S ^ WE«2©tt«ws :RS - 
A^s^^LT. SWBttWcfc^riUElWw^lS* 

40 SIfii, ttESlwiftaWifto^E^^ k^^^ 

»^W tiISi> lWE»4«>lfttM±l;:** 
[0 0 19] 

50 *ALT»2Wa ttWfciB) j +63!ftt[:Jt<<Ti fe 



(5) 



[0020] tft, l»©*2»*a©^j S j ys/y=I> 
^^7-f-ft«h?0. 2-0. 3^ m ^nk^r 

(00 2 1] 

[002 2] Hll^+iifc, iWfk(LOCOS) ffiK 
l o#fif*->y 3 

[00 2 3] fcfc. H2»c*i-J:3t, tt/MnflR««^ 
fcrt^fc^h^M^wtL^ NI05 

[0 0 2 4] B3KintJ;5,;, fRWfcjfe,;: j; 0 

t « l KttlWSrlMtt-aa l o««R3 t 

Steffi**- LT PS¥«»£1S 1 U 0 0 

[0 0 2 5] H4IC*f J:5IC X CVDtttio 

[002 6] H5lc^-*-j:5 K . ^ 2y _ hffe& 

■W**LT. **a*jSMt U 7H^H 4 

^Mt^ar. Nffl©«2©*n 1 a^y a> 



8 



ttl»¥ 7-2 2 5 2 4 



[0 0 2 7] ftlc. H6IC^J:5IC. >^ 

NS»1 2 y 3 ^8 ^ t L 
^i-5o tLT, Nfflo»2©*|gi. > y =lVg | 8fry 

-yaffil 9tt-5„ 

10 02 8] * K , ■7 Wi5l -. 

CVD * teJ: ^**U EUlMIUli 2 

[0 0 2 9] ftt, ^Wo^ffJBtt^frEflabBo 

[ 0 0 3 0 ] ±a L fc j| ! ©3m W(OH ! _ 0 3 T ._^ 
f 6 *ift«u *blc*o±teTyu* = ;> 

0 8 K^i- j; 5 4MNO S«fc*tf * s^fcjgfc^jj. 

[0031] »cic % ★sswo^isjBtt^fraEitjga© 

1 0 0 3 2 ] ±i$ Lfcfg ! O^^on x _ H 3 

[0 0.3 3] *^ evDStioT. kat^y^ 

[0 0 3 4] fct. »2y-K6|a| SJ:|: y_ htt 

&K*o±K->y^ K(M lS i Y ) i iS:mA-t 

40 [003 5] fcfc, H^tt^fft-J-s^^y ^ K 1 1 ± 

9 <DT^t *5NIOi 2 y =, vBfcJUf 

[0 0 3 6] ftfc, ^-V^/Shfc^^! 
9^^^ iLT , *»T*K«,5»2y-Hft»Bl5 

50 r^-^^^ K±©^|fe, C j; oT% H9( -^ 



(6) 



[0 0 3 7] ^IfflEEPROMfli, hft 
I0 0 3 8J fiti. *»W*SllfcfflUco#tt9!LA^ 



10 



!#B8¥7 -2 2 5 2 4 



[0 0 3 9J 

«t 9 *>'i^<i-5i 4:^31184*:*, ^y-fe/i^fca 
[0i j **iflosoNos«iaft^ri- 5Watti|M| 
[02] *»W«>soNOS«it«rW-#-5ipflI»tt S (£^ 
[03] *»WOSONOS«JtS:^ri-S^#jB tt «* 



[04] ^OSONOSiilSrttSTSftt^ 
[0 5] *«W©SONOS«fc**TS**»tt»fc* 

friEttBBcwfcne©-^*,**.^ ^ v ± 

[0 6] *«W©SONOS«ii4:^r-*- 5 ^ #j g ttJ(i3| 
10 Bfi@f*.5 s 

[0 7] *«WOSONOS«iS^-*-*^ff«t*» 

[0 8] **9!OMNO S*»t#t5 W«tt^ ft 

[09] *^OSONOSiig^ U +4 

20 1010] «OMN OSIEEPR OMflHt**-*-* 
^att^W^WBHUKBw-HifiWS:^^ * yt;^ 

[011] ^iStt^^gE^g^^^y^ 
lHl?g0T-fe5 o 

l Pl^i^gg 

30 5 m2<D^~hitmm 
6 ->y=7>^^ 

ii -> y if-f k * 
i 2 GMRHgfMK 

13 



[02] 



[0 3] 




(7) 



f$Bfi¥7-2 2 5 2 4 




